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ABSTRACT
Dillon, Joanne Marie, M.A., 1976 Communication
Sciences & Disorders
Relationship Between Nonlinguistic and Linguistic 
Auditory Skills (44 pp.)
Director: Dr. Robert B. Chaney, Jr.
The purpose of this study was to investigate the 
relationship of nonlinguistic auditory skills and lin­
guistic auditory skills. Selected items of the Seashore 
Measures of Musical Talents were used as nonlinguistic 
stimuli and included pitch, loudness, rhythm, time, 
timbre, and tonal memory subtests. The linguistic 
stimuli were taken from the Illinois Test of Psycho- 
linguistic Abilities subtests of auditory reception, 
auditory association, auditory memory, grammatic 
closure, auditory closure, and sound blending. Forty 
girls between 8.3 and 9.1 years old, attending the regular classroom, and having normal hearing served as 
subjects,
Of the 38 Pearson product-moment correlations 
obtained between the six nonlinguistic subtests and 
the six linguistic subtests, 12 correlations were 
significant at the ,05 level of confidence. Of the six 
nonlinguistic subtests used only three correlated 
significantly with the language skills measured in this 
study. Loudness, rhythm and tonal memory comprised the 
bulk of the significant correlations while pitch, time 
and timbre had no significant correlations. All of the 
linguistic subtests correlated significantly with at 
least one of the three previously mentioned subtests 
while the reverse was not true.
It appeared that loudness discrimination, rhythm, and 
tonal memory were related to later learned language 
ability. These relationships suggest possible applica­
tions to language learning as a predictive device or 
therapeutic tool,
11
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Chapter I 
INTRODUCTION
Auditory stimuli take numerous forms ; they can be 
characterized as linguistic or nonlinguistic, meaningful or 
nonmeaningful and can range from a single pure tone to 
meaningful sentences. Several researchers have investigated 
the relationship of nonlinguistic/nonmeaningful stimuli i.e. 
pure tones to various language abilities. Some have 
correlated performance on nonlinguistic tasks with college 
aptitude and reading performance or have analyzed a battery 
of auditory tests which included both nonlinguistic and 
linguistic tasks into common factors. Investigation has also 
been done on cerebral dominance for speech and nonspeech 
stimuli, however an area which appears to have received less 
attention is the relation between the performance on 
nonlinguistic and linguistic auditory tasks of normal 
children. Most studies in this area have used adult subjects 
or a comparison between a deviant population (e.g. poor 
readers) with a control group.
Review of the Literature
A brief consideration of selected views of the 
cerebral processing of auditory stimuli is included. 
Nonlinguistic and linguistic stimuli were used in this study
1
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and there is evidence that speech perception entails unique 
processes distinct from those of nonspeech auditory 
perception (Studdert-Kennedy and Shankweiler, 1970). In 
most people the left temporal lobe is predominant for speech 
perception (Liberman, Cooper, Shankweiler, Studdert-Kennedy, 
1967 ; Studdert-Kennedy and Shankweiler, 1970; Penfield and 
Roberts, 1959) and the right temporal lobe appears to be 
involved in perceiving nonspeech auditory stimuli (Milner, 
1962; Kimura, 1964; Chaney and Webster, 1966). Liberman, 
Cooper, Shankweiler, and Studdert-Kennedy (1967) summarized 
an important point stating that "there is a speech mode and 
that it is characterized by processes different from those 
underlying the perception of other sounds."
Abbs and Sussman (l97l), however, suggested a theory 
that the phonological attributes of human speech are decoded 
by neurosensory receptive fields--"feature detectors"-- 
innately structured, to detect and respond to the various 
distinguishing parameters of the acoustic sound stream. A 
feature detector is defined as an organizational configura­
tion of the sensory nervous system that is highly sensitive 
to certain parameters of complex stimuli. Complex acoustic 
stimuli may be considered to have several physical 
parameters (e.g. intensity, wavelength, direction, form, and 
temporal patterning). Feature detectors respond to physical 
parameters that are composed of several different aspects of 
the signal (e.g. frequency, intensity, rate of frequency or
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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intensity change and durational characteristics). Abbs and 
Sussman put forth a hypothesis which states that if speech 
is perceived on the basis of distinct acoustic feature 
detectors, then nonspeech stimuli, comparable in complexity, 
would be processed less proficiently and in a different 
manner than speech stimuli. Abbs and Sussman supported 
this assumption by considering attempts which have been 
made to develop reading machines for the blind. No one 
has been able to devise an acoustic code which can be 
perceived as efficiently as speech. For example, the Morse 
code has never exceeded l/lO the speed of speech even for a 
listener with years of experience. Liberman, Cooper, 
Shankweiler, and Studdert-Kennedy (1967) suggested too that 
nonspeech stimuli are dealt with better on a relational 
basis than on absolute terms.
Eisenberg (l970) suggested another.view by consider­
ing hearing to be a hierarchy of functions having different 
kinds and degrees of adaptive significance and reflecting a 
hierarchy of mechanisms for processing physical properties 
of sound. She questioned whether specializations required 
for language perceptions later in life could be demonstrated 
by behaviors evoked particularly by auditory stimuli in 
contrast to behaviors evoked as easily by nonauditory 
stimuli. It now seems fairly certain that most infants can 
differentiate sound on the basis of at least these variables : 
bandwidth, duration, repetition rate, interstimulus interval,
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frequency, and sound pressure level. Some investigations 
have been conducted to determine the relationship of such 
nonspeech stimuli with language abilities.
Stitt and Huntington (1969) used a battery of seven 
tests of auditory ability and memory with subjects between 
the ages of 17 and 39 to examine the relationship of 
articulation and auditory abilities to college aptitude and 
language abilities. They found pitch and tonal memory from 
the Seashore Measures of Musical Talents significantly 
correlated with college aptitude (r = .39 and .37 respec­
tively). Tonal memory significantly correlated with verbal 
ability (r = .40) but pitch did not (r = .23). The 
correlations between pitch and vocabulary, reading, and 
spelling (r = .17, .31, .32) were nonsignificant but tonal 
memory correlated significantly with those language 
abilities (r = .46, .45, and .50). They concluded that 
some measures of nonlinguistic auditory abilities were 
significantly related to other language abilities such as 
verbal ability, vocabulary, reading, and spelling.
Aten and Davis (1968) studied auditory sequencing 
ability using nonverbal and verbal tasks with a control 
group and a group of children identified by a neurologist 
as having minimal cerebral dysfunction. The t-values of 
all three nonverbal tasks and six of the nine verbal tasks 
significantly differentiated the two groups.
Investigations of reading ability have found
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significant differences between good and poor readers on 
pitch discrimination (Flynn and Byrne, 1970) and intensity 
discrimination (r = .34) (Oakland, 1969).
Several researchers have investigated the relation­
ship of nonverbal and verbal auditory skill in terms of 
factor analysis. Hanley (1956) used a battery of tests 
including the Seashore subtests along with tests of verbal 
facility and word and speech sound discrimination under 
distorted conditions (i.e. masking, filtering, peak 
clipping) with a university population. He found evidence 
of eight factors described as follows ;
I Verbal Facility: defined by two vocabulary
tests
II Threshold of detection for tones 
III Seashore Battery
IV Voice Memory
V Resistance: tests employing distortion
devices excluding masking
VI Resistance: tests employing masking 
VII Unpleasantness
VIII Synthesis: the ability to identify words
only partially heard.
Hanley suggested, however, that this population was very
homogenous and that in a different population other
relationships may exist.
As a result Solomon, Webster, and Curtis (i960) 
considered that Hanley's sample may have been too homogenous
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and used a similar test battery with a group of 90 male Navy 
recruits. They ranged from 17 to 24 years of age with 
education levels from seventh grade to college. The 39 test 
battery included six Seashore subtests, individual clinical 
audiometer tests, Navy Electronic Laboratory Group 
Audiometer Test, voice memory, and speech perception tests. 
The speech perception tests were heard clearly or under the 
following conditions : interruptions, masking, peak
clipping, filtering, reverberation, and low intensity.
Eight factors emerged which they described as :
I Ability to perceive verbal material which had 
been distorted by peak clipping or masking
II Resistance to distraction or to meaningful 
interference
III Group tests of hearing acuity and speech 
reception thresholds
IV Verbal Facility-Seashore
V Hearing as measured by individual pure tone 
tests
VI Possible synthesis factor 
VII Difficult to interpret 
VIII 4000 Hz hearing loss.
It is of particular interest to note that the Seashore 
subtests and verbal facility loaded on the same factor. It 
was suggested that their factors differed from Hanley's 
factors as result of the less homogenous group.
Other studies have found significant correlations 
between speech sound, discrimination ability and language
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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ability as measured by the Illinois Test of Psycholinguistic 
Abilities (ITPA) (Rechner and Wilson, 1967; Perozzi and 
Kunze, l97l). There have been few investigations 
correlating performance on nonlinguistic auditory tasks with 
that on linguistic auditory tasks such as the psycholinguis- 
tic abilities measured by the ITPA. Those which have been 
done are in the form of factor analysis or correlations 
between one dimension of nonlinguistic ability to a 
linguistic skill. It was therefore of interest to investi­
gate the relationship between basic, early-learned auditory 
discriminations such as pitch and loudness and later learned 
language skills.
One tool for assessing various language skills is 
the ITPA and some studies have been conducted investigating 
its construct validity. There appears to be support for the 
dimensions of process and level on which the ITPA is based 
(Newcomer, Hare, Hammill, and McGettigan, 1975; Cronkhite 
and Penner, 1975), but there has been less empirical 
substantiation for the channel concept (Newcomer, Hare, 
Hammill, and McGettigan, 197 5). Cronkhite and Penner (1975) 
have suggested a reorganization of the ITPA subtests into 
the following model (see Table 1). They suggested that 
language is involved in the auditory tests while language is 
excluded from the visual portion and as a result, the 
channel concept is almost completely confounded with the 
level dimension. They suggested the two levels, are
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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differentiated by the involvement of language. Cronkhite 
and' Penner defined integration as the level at which the 
processes of incoming stimuli are organized into a percep­
tual pattern and at which individual muscle responses are 
coordinated into patterns of activity.
TABLE 1. Model presented by Cronkhite and Penner (1975) of 
a reorganization of the ITPA.
LEVEL
REPRESENTATION
PERCEPTION
AuditoryClosure
Sound
Blending
INTEGRATION Visual
Closure
Visual
Association
PROCESS
ORGANIZING
Auditory
Reception
Grammatic 
Closure
Auditory
Association
Visual
Memory
AuditoryMemory
EXPRESSION
None
Manual
Expression
Verbal
Expression
Representation is distinguished in that it is the only level 
at which internal mediating responses intervene between 
input and output. The three processes are defined as 
perception (ability necessary to recognize and/or understand 
what is seen or heard), organizing (internal manipulation of 
percepts, concepts and linguistic symbols; a central 
mediating process elicited by the receptive and preceding 
the expressive process), and expression (skills necessary
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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to express ideas or to respond either vocally or gesturally). 
The abilities on the representational level are representa­
tive of auditory psycholinguistic skills of interest to 
this investigation along with auditory sequential memory.
Statement of Purpose
The purpose of this study was to investigate the 
correlation between performance on nonlinguistic tasks and 
performance on linguistic tasks. A modified version of the 
Seashore Measures of Musical Talents used was used to 
measure the nonlinguistic aspect. Six ITPA subtests were 
used to assess the linguistic abilities : auditory reception,
auditory association, auditory memory, grammatic closure, 
auditory closure, and sound blending.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Chapter II 
PROCEDURE
Materials
The Seashore Measures of Musical Talents were used 
as a source of stimuli to assess the ability to discriminate 
nonlinguistic stimuli (e.g. pure and complex tones and organ 
notes). The six subtests covered the dimensions of pitch, 
loudness, rhythm, time, timbre, and tonal memory. The 
response required on the pitch, loudness and time subtests 
was whether the second tone was higher or lower, louder or 
softer, shorter or longer respectively than the first note.
A same/different distinction was made on the rhythm and 
timbre tests and on the tonal memory test the decision was 
made as to which note in the second sequence was different 
from the first sequence.
Each subtest consisted of patterns of pairs which 
gradually became more difficult perceptually. The items 
making up the subtests were:
PITCH Differences of 17, l2, 8, 5, 4, 3, 2 Hz
LOUDNESS Differences of 4.0, 2.5, 2.0, 1.5, 1.0,
0.5 dB
RHYTHM Patterns of 5 notes in 2/4 time
6 notes in 3/4 time
7 notes in 4/4 time
10
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TIME Differences of 300, 200, 150, 125,
100, 75, 50 msec
TIMBRE Fundamental with the first five harmonics
dB increase in dB decrease in
4th harmonic 3rd harmonic
10.0 9.6
8.5 4.0
7.0 2.4
5.5 1.2
4.0 0.7
TONAL MEMORY Patterns of 3, 4, and 5 note spans.
There were 25 items on the pitch, loudness, time and timbre 
subtests and 15 items on the rhythm and tonal memory 
subtests.
On the pitch subtest the stimuli were 500 Hz tones 
and had a duration of .6 second each. The tones used on 
the loudness and time subtests were 440 Hz also .6 second 
in duration. Rhythm patterns were 500 Hz tones with a 
constant tempo of 92 quarter notes per minute. On the 
timbre test the tones consisted of a fundamental frequency 
of 180 Hz and the first five harmonics. Tonal memory 
utilized the 18 chromatic steps upward from middle C as 
stimuli. A beat frequency oscillator produced the tones 
for the pitch, loudness, rhythm and time subtests. The 
tones for the timbre test were produced by a special 
generator and a Hammond organ was used for tonal memory.
The Cronkhite and Penner (l975) model of the ITPA 
was utilized in that the subtests used to test psycholin- 
guistic ability were those from the perception and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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organizing processes on the representational level.
Auditory sequential memory was also included because this 
skill was considered, important for language performance.
The subtests were;
1. Auditory Closure; identifying a word from partially
hearing it
2. Sound Blending: blending sounds spoken separately
into a word
These two subtests served the représentâtion-perception 
function and involved verbal pattern recognition.
3. Auditory Reception: questions requiring yes/no
answers
4. Auditory Association: analogies
5. Grammatic Closure : completing sentences grammati­
cally correct
These were described as the representstion-orRanizinR 
factor which tapped the skills necessary to use language as 
an organizing device. Possession of such skills was 
indicated by receptive vocabulary and an understanding of 
the complex rules of phonemics, morphemics and syntax.
6. Auditory Sequential Memory: Digit memory span
This was an inteRration-organizing skill and involved the 
retention of a perceived auditory pattern. This skill 
served as a bridge between pattern recognition and 
coordinating the response.
Instrumentation
A 130-item tape was dubbed from a tape of the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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original 260-item Seashore test using two Akai tape 
recorders (Model # 1722W). An Akai tape recorder (Model 
# 1722W) was used to administer the Seashore test to the 
children in a room free from distraction with low ambient 
noise levels. The test was given in free field rather than 
through earphones. The girls were arranged so that they 
faced the tape recorder and received an equal intensity 
level of 60 dBA ± 10 dBA as measured by a Scott sound level 
meter.
Sub iects
A sample of 40 girls was used in this study. Sex 
was held constant to control for the possible difference in 
performance between boys and girls. The girls were between 
the ages 8.3 and 9.1 with a mean age of 8.8. They passed 
hearing acuity screening at 15 dB HTL (ANSI, 1969) from 
250 Hz to 4000 Hz and attended the regular classroom. 
Subjects were excluded from the study if they could not 
learn the response required for the nonlinguistic task on 
the sample items for each task. Twenty-one of the girls 
were going to be third graders in the fall of 1976 and 
nineteen were going to be fourth graders at that time. The 
schools they attended were as follows :
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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SCHOOL NO. OF GIRLS
Arlee Elementary School 4
Cold Springs School 3
Hawthorne School 4
Lewis & Clark School 10
Paxson School 1
Prescott School 4
Rattlesnake School 3
St. Anthony School 10
St. Francis School 1
TOTAL 40
None of the girls had received speech or language therapy 
during the last school year 1975-1976. Two girls had 
attended a reading program during the last year because the 
reading program had been changed at their school and they 
received extra tutoring following the change.
Experimental Procedure
Each child was screened at 15 dB HTL (ANSI, 1969) 
for hearing acuity at 250, 500, 1000, 2000, and 4000 Hz 
bilaterally under earphones (TDH-49) by the author. A 
Grason-Stadler l70l audiometer was used and the testing was 
done in a sound treated room.
The modified Seashore procedure was administered to 
the children using an Akai (Model # 1722W) tape recorder 
either individually in or groups of two, three, or four.
The intensity level was measured at each girl's seat using 
a Scott sound level meter in order to assure a consistent 
level of 60 dBA ± 10 dBA. Each child was given an answer 
sheet (see Appendix A) and the clinician used a standard set
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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of instructions (see Appendix B) on how to mark each 
subtest. The recorder was stopped between the sample and 
test items for questions and. further instruction and. also 
between each subtest. Five practice items were used at the 
beginning of each subtest and these were repeated a second 
time if necessary for understanding the task. The children 
marked these responses on the answer sheet in the sample 
sections provided. They also marked their responses for 
the test items on the answer sheet themselves.
The six ITPA subtests were administered to each 
child individually following the standard procedure of the 
ITPA. The child’s responses were marked on the standard 
test form by the author.
All testing was done in a room free from high levels 
of ambient noise and distraction.
Scoring
The author scored the nonverbal auditory tests by 
assigning 1 point for each correct response. The ITPA 
subtests were scored according to the standard procedure for 
that test.
Pearson product moment correlations were done with 
the combinations of tests described, below. The variance and 
standard deviations of the 12 subtests were also determined. 
A z test was calculated for the 38 correlations to determine 
significance.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Pitch
Time
Loudness
Timbre
Rhythm
Tonal Memory
• c • • •
Ü CO Ê r—1 XJ •
0) CO m o f— 1 r—^< Z PÛ o
« e . .
T) c U X) X)P P P d b< C <CJ < a CO <d
Total nonlinguistic x Total linguistic
Loudness + Rhythm + Tonal Memory X Total linguistic
TOTAL ; 38 correlations
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Chapter III 
RESULTS
The purpose of this study was to relate the 
performance of normal eight year old girls on meaningful, 
linguistic and nonmeaningful, nonlinguistic auditory 
tasks, In order to determine whether such a relationship 
existed, Pearson product moment correlations were obtained 
between six nonlinguistic auditory tests from a modified 
version of the Seashore Measures of Musical Talents and six 
psycholinguistic auditory tests from the Illinois Test of 
Psycholinguistic Abilities.
Thirty-eight correlations were obtained (see Table 
2) and were tested for significance using a z test. The 
correlations were significant at a .05 level of confidence 
when the z value was greater than ± 1.96 (see Table 3).
From this analysis 12 of the 38 correlations were found to 
be significant (see Table 4). All of the linguistic 
subtests correlated significantly with at least one 
nonlinguistic test, however the reverse was not true (see 
Table 4 and. Figure l). The raw scores for each subject and 
subtest are included in Appendix C.
17
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TABLE 2. Pearson product moment correlations between
nonlinguistic auditory subtests and linguistic auditory
subtests.
PITCH LOUDNESS RHYTHM TIME TIMBRE TONALMEMORY
AUDITORY
RECEPTION -.195 .161 .421* .012 -.165 . 346*
AUDITORY
ASSOCIATION .019 .549* . 338* .206 .146 .131
AUDITORY
MEMORY .123 .195 .450* -.060 .253 .469*
AUDITORY
CLOSURE .122 . 509* .086 .177 .211 .006
GRAMMATIC
CLOSURE .137 .316* .261 -.123 .020 .757*
SOUND
BLENDING -.210 .359* .263 -.082 -.096 .285
Total Nonlinguistic ; 
Loudness + Rhythm +
X Total Linguistic = 
Tonal Memory x Total
.430*Linguistic = .626*
* significant at . 05 level of confidence
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table 3. z values for test of significance for correlations
between nonlinguistic auditory subtests and linguistic
subtests.
PITCH LOUDNESS RHYTHM TIME TIMBRE
TONAL
MEMORY
AUDITORY
RECEPTION -1.22 1.00 2.63* .07 - .41 2.16*
AUDITORY
ASSOCIATION .12 3.43* 2.11* 1.29 .91 .82
AUDITORY
MEMORY .77 1.22 2.81* - .37 1.58 2.93*
AUDITORY
CLOSURE .76 3.18* .54 1.10 1.32 .04
GRAMMATIC
CLOSURE .85 1.97* 1.63 .77 .12 4.72*
SOUND
BLENDING -1.31 2.24* 1.64 ■ 51 - .60 1.78
Total Nonlinguistic : 
Loudness + Rhythm +
X Total Linguistic = 
Tonal Memory x Total
:2.68* 
Linguistic = 3.91*
* significant at .05 level of confidence
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TABLE 4. Significant correlations between nonlinguistic
auditory subtests and linguistic auditory subtests.
TONALPITCH LOUDNESS RHYTHM TIME TIMBRE MEMORY
AUDITORY
RECEPTION * Vf
AUDITORY
ASSOCIATION * *
AUDITORY
MEMORY * *
AUDITORY
CLOSURE *
GRAMMATIC
CLOSURE * *
SOUND
BLENDING *
AUDITORY RECEPTION 
Rhythm 
Tonal Memory
GRAMMATIC CLOSURE 
Loudness 
Tonal Memory
AUDITORY ASSOCIATION 
. Loudness 
Rhythm
AUDITORY CLOSURE 
Loudness
AUDITORY MEMORY 
Rhythm 
Tonal Memory
SOUND BLENDING 
Loudness
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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FIGURE 1, Significant correlations between linguistic
and nonlinguistic subtests.
•LINGUISTIC NONLINGUISTIC
AUDITORY RECEPTION PITCH
AUDITORY ASSOCIATION LOUDNESS
AUDITORY MEMORY 'RHYTHM
GRAMMATIC CLOSURE TIME
AUDITORY CLOSURE TIMBRE
ONAL MEMORYSOUND BLENDING
Significant Correlations (Combinations of Linguistic 
Subtests)
The four linguistic subtests of auditory association, 
grammatic closure, auditory closure, and sound blending were 
significantly correlated with the nonlinguistic subtest, 
loudness (r = .549, .316, .509, and .359 respectively). 
Auditory reception, auditory association, and auditory 
memory were correlated significantly with the rhythm subtest 
(r = .421, .338, and .450 respectively). Three linguistic 
subtests--auditory reception, auditory memory, and grammatic 
closure correlated with tonal memory. a nonlinguistic 
subtest (r = .346, .469, and .757 respectively). The six 
linguistic subtests correlated significantly with one or two
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of the three nonlinguistic subtests loudness, rhythm, and 
tonal memory.
Significant Correlation (Individual Linguistic Subtests) 
Auditory reception significantly correlated with 
two nonlinguistic subtests--rhythm and tonal memory 
(r= .421 and .436). Auditory association was significantly 
correlated, to loudness and rhythm (r = .549 and .338). 
Auditory memory significantly correlated with the two 
nonlinguistic subtests, rhythm and tonal memory (r = .450 
and .469). This same combination was seen earlier for 
auditory reception. Grammatic closure correlated 
significantly with loudness and tonal memory (r = .316 and 
.757). Both auditory closure and sound blending correlated 
only with loudness subtest (r = .509 and .359). The total 
linguistic score and total nonlinguistic score were 
significantly correlated (r - .43). When the total score 
for the three nonlinguistic subtests loudness, rhythm, and 
tonal memory was extracted from the six nonlinguistic 
subtests and correlated with the total linguistic score 
it was also significant (r = .626).
Nonsignificant Correlations (Individual Linguistic Subtests) 
None of the linguistic auditory tests correlated 
significantly with the nonlinguistic subtests of pitch, time 
and timbre. Auditory reception and auditory memory did not 
significantly correlate with pitch, loudness, time, or
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timbre. Auditory association did not correlate significant­
ly with pitch, time, timbre and tonal memory. Grammatic 
closure was correlated nonsignificantly with pitch, rhythm, 
time and timbre. Both auditory closure and sound blending 
had nonsignificant correlations with pitch, rhythm, time, 
timbre, and tonal memory.
It should be noted that loudness, rhythm, and tonal 
memory comprise the bulk of the significant correlations 
(see Figure l) and that pitch, time and timbre have no 
significant correlations with any of the linguistic 
subtests. The mean scores, standard deviations and 
variance are shown in Table 5 for the nonlinguistic subtests 
and in Table 6 for the linguistic subtests.
TABLE 5. Mean scores, standard deviations, and variances 
for the nonlinguistic subtests.
TONAL
PITCH LOUDNESS RHYTHM TIME TIMBRE MEMORY
Total items 25 25 15 25 25 15
Mean score 13.325 18.3 10.275 15.0 16.9 7.6
S. D. 4.143 3.956 3.412 3.457 2.65 2.858
Variance 16.35 15.65 11.64 11.95 7.02 8.17
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TABLE 6. Mean scores, standard deviations, and variances
for the linguistic subtests.
A.R. A.A. A.M. G.C. A.C. S.B.
Mean score 
S. D. 
Variance
38.225
6.245
38.999
31.725
4.893
23.95
27.9
7.167
51.37
27.9
2.65
7.02
23.1
2.262
5.12
27.9
3.3
10.61
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Chapter IV 
DISCUSSION
The primary purpose of this study was to investigate 
the relationship between the performance on nonmeaningful, 
nonlinguistic auditory tasks and performance on meaningful, 
linguistic auditory tasks. This relationship was investi­
gated by using six subtests chosen from the Illinois Test 
of Psycholinguistic Abilities (ITPA) to measure linguistic 
abilities and six subtests modified from the Seashore 
Measures of Musical Talents to assess nonlinguistic auditory 
abilities. In order to consider the various dimensions of 
this relationship, correlations were obtained using the 
Pearson product moment correlation. From this analysis it 
was found that all the psycholinguistic abilities tested 
had significant correlations with at least one of the 
nonlinguistic subtests. The reverse of this was not true 
as three of the nonlinguistic subtests were not significant­
ly correlated with any of the linguistic auditory subtests. 
In considering these results it is important to recognize 
that the linguistic abilities measured in this investigation 
are by no means exhaustive but rather were chosen as a 
representative sample of auditory language abilities which 
could be assessed by an established tool (ITPA).
25
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SlRnificant Correlations (Combinations of Linguistic 
Ŝ ubtestsl
Four linguistic subtests--auditory association, 
grammatic closure, auditory closure, and sound blending 
were all significantly correlated with the loudness subtest 
(r = .549, .316, .509, .359). Oakland (1969) found a 
similar result (r = .34) between intensity discrimination 
and reading ability. It appears that loudness discrimina­
tion may be related, in part, to these particular language 
skills. Prosody is an early learned parameter of phonology 
(Berry, 1969) and loudness is one of four components 
considered to constitute prosody along with pitch, time, 
and. quality. Of the four parameters involved in prosody, 
loudness is the only one significantly correlated to the
language skills measured in this study. This was correlated
with four of six of the linguistic subtests therefore it 
seems that loudness discrimination might be more strongly 
involved in these linguistic abilities than pitch, quality, 
or duration discrimination. Eisenberg (1970) stated that 
there is a highly consistent body of evidence to suggest 
that intensity is processed in much the same way throughout 
life. The other components might vary as development 
progresses and it may be the case that their relationships 
to later language skills may weaken with age or have no
relationship to language abilities, whereas age does not
seem to influence the processing of loudness. The inference
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concerning the other variables cannot be made here but may 
be of interest for further research.
The correlations between the three linguistic 
subtests of auditory reception, auditory association, and 
auditory memory and the nonlinguistic subtest rhythm were 
significant (r = .421, .338, .450). The comparison of two 
tonal patterns requiring a same/different response was the 
task involved in the rhythm subtest. Short term auditory 
recall may be involved in the association between rhythm 
and auditory memory. Both auditory reception and auditory 
association appear to involve the input, organization of 
and output of a linguistic pattern. A similar task seems 
to be at play although a nonlinguistic pattern is used.
In these four tasks--one nonlinguistic and three linguistic 
--combinations of sounds, whether pure tones or phonemes, 
are processed in a similar manner by the listener and this 
might be a common element when considering the association 
between these skills.
With a third nonlinguistic subtest tonal memory, 
significant correlations were found with auditory reception, 
auditory memory, and grammatic closure (r = .346, .469, and 
.757). Stitt and Huntington (1969) found significant 
correlations between tonal memory and college aptitude and 
verbal ability also (r = .37 and ,40), The correlations 
between tonal memory and the language abilities of 
vocabulary, reading, and spelling were significant too
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(r = .46, .45, .50). As with rhythm, tonal memory involved 
a comparison of musical sequences with the response being 
the choice of the odd note in the second series. The short 
term auditory retention of a series may again be a common 
factor when considering the correlations between tonal 
memory-auditory memory and tonal memory-grammatic closure. 
Further speculation concerning the correlation between 
tonal memory and grammatic closure might include a hypothesis 
regarding the acquisition of syntactic rules. The main 
aspect of both tonal memory and grammar appears to be the 
retention and processing of a temporal sequence. Tonal 
memory involves a sequence of notes while grammar or 
syntax consists of patterns of morphemes. Maintenance of 
temporal sequences is important in language usage. This is 
also true in both the tonal memory and rhythm subtests.
It is of interest to note that all of the linguistic 
auditory tests mainly correlate with only three of the 
nonlinguistic auditory tests--loudness, rhythm, and tonal 
memory. Considering this and the fact that the total 
linguistic score was significantly correlated to the total 
nonlinguistic score (r = .43), it would appear that there 
are some basic nonlinguistic skills which are related to 
the later learned linguistic abilities which were measured 
in this investigation. The total score of the three 
nonlinguistic subtests --loudness, rhythm, and tonal memory-- 
was extracted from the total nonlinguistic score and
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correlated with the total linguistic score, thereby 
eliminating the influence of the three subtests having no 
significant relationship to the linguistic tests. The 
correlation between the three nonlinguistic subtests and 
the total of the linguistic subtests was .626 which was 
significant at the .05 level of confidence. Further study 
might concentrate on these particular abilities.
In this investigation a .05 level of confidence 
was chosen, however, in an investigative study such as this 
a .10 level of confidence might have been used to discover 
further trends of this relationship. If a .10 level had 
been used, three correlations would have been found in 
addition to the 12 found with a .05 level. Rhythm 
significantly correlated with grammatic closure (.261) and 
sound blending (.263) and tonal memory correlated 
significantly with sound blending (.285).
Speculations in Terms of a Language Acquisition Model
Morse (l974) presented a view of early language 
acquisition in which an infant acquired the grammars of 
speech, phonology and syntax in that order proceeding from 
simple to complex. According to this viewpoint, the infant 
first 1earns about those rules which involve the least 
amount of coding in the grammar of speech (low level 
auditory perception), then he acquires simple phonetic
rules (e.g. ability to discriminate the acoustic cues for 
R e p r o d u c e d  w i t h  p e r m i s s i o n  o f  t h e  c o p y r i g h t  o w n e r .  F u r t h e r  r e p r o d u c t i o n  p r o h i b i t e d  w i t h o u t  p e r m i s s i o n .
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- stops and vowels). This is followed by an understanding of 
slightly more complex phonetic rules (e.g. those involved 
in the categorical discrimination of stops in varying 
vowel and vocal tract environment) and finally the 
acquisition of language-specific phonetic rules.
The first stage which Morse was concerned with is 
the infant’s ability to perceive some of the primary 
features of auditory events (frequency, intensity, duration, 
localization which he considers to provide the basis for 
the extraction of complex phonetic information. The 
features involved in this stage are represented in this 
study by the Seashore subtests. Morse seems to suggest 
that these auditory perceptions are integral to the whole 
continuum in the acquisition of language. Several investi­
gations have shown that infants can respond differentially 
over a range of frequencies and several of them suggest 
that the neonate is particularly sensitive to frequencies 
within the speech range. Although in this investigation 
there was no relationship between frequency and language 
subtests, it may be the case that this relationship would 
be more evident at a younger age. It may also be that the 
infant is sensitive to frequencies in the speech range 
but his ability to discriminate the frequencies does not 
play a role in language development other than "tuning" 
him in to speech sounds.
Less research has been done regarding intensity and
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duration, however, there is some evidence to support the 
finding that newborns are sensitive to a wide range of 
intensities. Eisenberg (1970) suggested that loudness 
processing remains much the same throughout life. If this 
is the case it could serve as possible explanation as to 
why loudness was found, to be associated with the language 
abilities tested here. Perhaps the other discrimination 
(frequency, duration, quality) become less involved with 
age. They might be found to relate to language at a 
younger age however that inference cannot be made from this 
study since only one age group participated.
In addition to the finding that newborns are 
differentially sensitive to frequencies above and below 
4000 Hz, Eisenberg also found that they responded different­
ly to constant and patterned stimuli. From these results 
she suggests the possibility that the neonate may be 
differentially sensitive to aspects of the auditory signal 
which are relevant to language in terms of speech frequen­
cies and patterns. Eisenberg also concluded that general 
mechanisms needed for language, which may be precursors to 
the specific mechanisms needed, are present at birth. It 
was found that children responded nonspecifically to 
constant auditory signals whereas their responses were more 
specific to patterned stimuli. The rhythm and tonal memory 
subtests involved patterned stimuli and it may be the case 
that children are more sensitive to and aware of patterned
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signals which are similar to later speech and language 
sequences.
This viewpoint is only one model of language 
acquisition in a field of many theories. However, from 
the data obtained here, it appears that there is some 
relation between very early auditory discrimination and 
later language development. In summary, perhaps since 
loudness is processed in the same way throughout life 
(Eisenberg, 1970), that relationship remains evident 
throughout the developmental continuum. The association of 
the other parameters (frequency, duration, quality) may be 
present at younger ages but this can only be speculated 
from the data here. There may be a possible relation at an 
early age which becomes weaker and less evident with time 
or there may be no strong relation between them at any time. 
These possibilities suggest the need for further investiga­
tion before any conclusions can be drawn. This model of 
language acquisition by Morse seems to have some relation 
to the data presented here. The differential response to 
patterned stimuli may have some bearing on the manner in 
which language is processed later, also.
There are two other main schools of thought 
regarding the acquisition of language which are more 
prevalent. There are those such as Skinner who consider 
language to be a learned phenomenon while others such as 
Chomsky argue it is a natural process dictated by a
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language acquisition device. Neither of these include the 
very early nonlinguistic features in the developmental 
progression.
The purpose here is not to argue pro or con any of 
the theories but to present some findings for further 
consideration. The purpose was to investigate whether 
there were some relationships between the performance on 
nonlinguistic and linguistic tasks and to speculate as to 
possible reasons for the associations which were found.
Nonsignificant Correlations
There were no significant correlations between any 
of the linguistic subtests and the pitch, timbre, or time 
subtests. It would appear that these three nonlinguistic 
abilities have no relationship to the psycholinguistic 
abilities which were measured in this investigation with 
eight year old girls. This relationship may be different 
with children of other ages but that inference cannot be 
made here. Further research would be necessary to 
investigate the relationship of these components with 
language skills at various age intervals.
Applications to Language Learning
In view of these results, some possible application 
to language learning can be proposed. Loudness was found 
to be significantly correlated to four of the language 
subtests while rhythm and tonal memory were correlated
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significantly to three subtests. These skills might be 
useful as a predictive tool for early identification of 
children with potential language problems. Children having 
difficulty with these skills could be watched closely for 
language problems so that early intervention could be 
undertaken if necessary.
A second application of these skills could be in 
the intervention process. A child with an identified 
language problem or possibly reading problems might benefit 
from practice in these areas. Activities involving 
loudness discrimination, rhythm and sequencing could be 
incorporated into the therapy process or regular classroom 
activities such as music class and language arts program.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Chapter V
SUMMARY AND CONCLUSIONS
The intent of this investigation was to explore the 
relationship of early learned nonlinguistic auditory 
abilities to later learned linguistic auditory abilities.
The nonlinguistic abilities were tested using a modification 
of the Seashore Measures of Musical Talents and included 
pitch, loudness, rhythm, time, timbre and tonal memory 
subtests. The auditory linguistic abilities were measured 
by six subtests of the Illinois Test of Psycholinguistic 
Abilities --auditory reception, auditory association, 
auditory memory, grammatic closure, auditory closure, and 
sound blending. Eight year old girls attending third or 
fourth grades in elementary schools in Missoula or the 
surrounding area participated in the study.
Significant correlations were found between all the 
linguistic subtests and at least one of the nonlinguistic 
subtests. Three of the six nonlinguistic tests--loudness, 
rhythm, and tonal memory--composed the bulk of the signifi­
cant correlations with the linguistic subtests. The 
correlations between the total nonlinguistic score and total 
linguistic score was significant. As a result of this 
analysis, it appears that the nonlinguistic skills of
35
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loudness, rhythm and tonal memory bear a relationship to 
the linguistic skills included in this study.
Nonsignificant correlations were obtained between 
pitch, time, and timbre and all the linguistic subtests 
and it appears that they have no relationship to the 
language abilities tested here at the particular age which 
was involved.
As a result of this investigation, recommendations 
for further research can be made.
1. Due to the fact that this study was limited in scope to 
include only eight year old girls, it would be of interest 
to investigate the same abilities with a group of boys 
and/or groups of children of different ages. It was 
speculated earlier that varying patterns may emerge as a 
result of age.
2. Since this study was also limited to the six 
psycholinguistic abilities as measured by the ITPA, an 
investigation of different language skills would be 
beneficial. Further research should particularly explore 
the relationship of loudness, rhythm, and tonal memory with 
linguistic abilities.
3. There is also a lack of normative data concerning the 
development of auditory perceptual skills (Lasky, 1973).
It would be interesting to explore whether patterns emerge 
as a result of age for nonlinguistic stimuli. A pilot study 
was conducted by Zaner, Levee, and Guinta (1968) using
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nonlinguistic stimuli in terms of frequency, intensity, and 
duration. With children four to eight years old the 
results indicated that auditory perception followed a 
developmental pattern. They also noted sex differences on 
two of the subtests they used.
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APPENDIX A
NAME
PITCH H-higher 
L-lower
LOUDNESS L-louder 
S-softer
RHYTHM S-same 
D-different
Sample Sample Sample1. H L 11. H L 1. L S 11. L S 1. s D 11. s D2. H L 12. H L 2. L S 12. L S 2. S D 12. S D3. H L 13. H L 3. L S 13. L S 3. S D 13. S D4. H L 14. H L 4. L s 14. L S 4. S D 14. S D5. H L 15. H L 5. L s 15. L S 5. s D 15. S D16. H L 16. L S1. H L 17. H L 1. L s 17. L S 1. s D2. H L 18. H L 2. L s 18. L S 2. s D3. H L 19. H L 3. L s 19. L S 3. s D4. H L 20. H L 4. L s 20. L S 4. s D
5. H L 21. H L 5. L s 21. L S 5. s D
6. H L 22. H L 6. L s 22. L S 6. s D7. H L 23. H L 7. L s 23. L S 7. s D
8. H L 24. H L 8. L s 24. L S 8. s D
9. H L 25. H L 9. L s 25. L s 9. s D
10. H L 10. L s 10. s D
TIME L-■ longer TIMBRE S-same TONAL MEMORY
S-shorter D-different 1-lst note different2-2nd note
3-3rd note
4-4th note
5-5th note
Sample Sample Sample
1 . L S 11. L s 1 . s D 11. S D 1. 11.
2. L s 12. L s 2. S D 12. S D 2. 12.
3. T, s 13. L s 3. S D 13. s D 3. 13.
4. L s 14. L s 4. S D 14. s 0 4. 14.
5. L s 15. L S 5. S D 15. s D 5. 15.
16. L S 16. s D
1. L s 17. L S 1 . s D 17. s D 1.
2. T, s 18. L S 2. S D 18. s D 2.
3. L s 19. L S 3. S D 19. s D 3.
4. L s 20. L S 4. S D 20. s D 4.
5. L s 21 . L S 5. S D 21. s D 5.
6. L s 22. L S 6. S D 22. s D 6 .
7. L s 23. L S 7. S D 23. s Ü 7 .
8. L s 24. L S 8. S D 24. s D 8.
9. L s 25. L s 9. S D 25. s D 9.
la L s 10. s D 10.
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APPENDIX B
INSTRUCTIONS FOR SEASHORE MEASURES 
OF MUSICAL TALENTS
PITCH
You will hear two tones. The second tone will be higher 
than the first tone or it will be lower. On the answer 
sheet find the first section labeled Pitch. If the second 
tone is higher, circle H and if the second tone is lower, 
circle L. Now we will listen to a few practice ones.
Mark these where it says sample. Answer every time, if you 
are not sure take a guess. Do you have any questions?
LOUDNESS
You will hear tones again. The second tone will be louder 
than the first tone or it will be softer. On the answer 
sheet look at the next section labeled loudness. If the 
second tone is louder than the first, circle L and if it 
is softer than the first circle S. We will listen to some 
practice ones. Mark these on the sheet where it says 
sample. Answer every time, if you are not sure take a 
guess. Do you have any questions?
TIMBRE
There will be two tones on this test. They will sound the 
same or different in quality. If they are the same, circle 
S and if they are different circle D. Now listen to the 
practice sounds. Mark the answer sheets under sample.
Be sure to answer all of them and guess if you are not sure. 
Do you have any questions?
TIME
On this test you will hear two tones again. The second 
tone will be longer than the first or it will be shorter. 
If it is longer than the first, circle L and if it is 
shorter, circle S, Listen to the practice ones and mark 
them on the answer sheets. Answer all the items and guess 
if you are not sure. Do you have any questions?
42
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RHYTHM
This time you will hear patterns of sounds. The second 
pattern is either the same or different than the first. If 
it is the same, circle S and if it is different, circle D. 
First we will listen to practice items. Mark these on the 
answer sheets under sample. Do you have any questions?
TONAL MEMORY
On the next part you will hear short series of notes played 
twice. In the second playing, one is changed. You decide 
which note is changed and mark that number on the answer 
sheet. There is always a note that is different in the 
second series. Count the notes to yourself so you will 
know which one is different. Listen to the practice items 
and mark them on the sheet under sample. Do you have any 
questions?
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APPENDIX C 
Raw Scores
Ss # P L R I Tb TM AR AA AM GC AC -SB
1 14 22 11 20 13 8 36 36 25 28 21 292 17 19 5 19 18 4 33 38 27 29 23 303 16 22 9 13 14 3 46 40 24 32 25 314 12 16 9 14 14 7 39 32 17 28 24 295 11 22 11 19 15 8 41 31 33 29 26 276 8 18 4 18 17 3 26 27 17 26 23 297 10 19 13 17 16 10 44 30 22 24 18 268 9 18 15 5 16 12 38 33 36 30 18 309 12 16 12 19 23 8 41 35 19 31 26 2710 14 14 13 9 15 5 31 30 25 27 25 2511 21 19 15 15 17 12 41 33 43 31 25 3212 18 18 13 14 15 10 41 31 31 32 23 3013 17 18 13 16 18 13 32 36 33 28 23 3014 19 18 10 16 20 7 26 32 31 29 20 2115 17 19 8 17 19 12 38 31 26 25 21 2616 11 25 13 19 19 9 37 32 19 23 25 3017 14 18 9 17 11 5 39 31 19 30 24 2718 15 21 13 20 22 12 40 37 25 29 24 3019 10 18 13 11 18 9 47 38 28 32 25 3120 14 18 13 15 19 5 40 36 25 32 23 1921 18 19 4 14 16 4 40 31 21 24 23 1622 13 17 3 16 15 5 32 25 14 30 21 3023 16 19 10 16 22 8 39 35 36 28 25 2724 10 19 11 17 15 10 45 31 38 28 25 2725 10 20 13 16 14 9 45 33 25 25 21 30
26 13 22 14 15 19 8 42 39 35 31 22 31
27 14 13 4 11 14 6 39 29 23 28 24 29
28 16 16 8 17 19 4 37 21 35 27 28 25
29 18 17 5 17 18 6 22 20 26 25 20 28
30 13 7 10 8 18 4 23 19 18 27 21 30
31 9 11 13 13 19 11 47 34 43 27 24 28
32 6 23 13 12 17 5 35 31 35 23 23 28
33 14 20 5 18 15 6 36 33 30 26 22 25
34 9 23 14 14 18 8 46 32 35 28 25 30
35 8 23 14 14 16 8 41 37 26 30 25 29
36 2 6 9 6 11 3 39 25 23 28 21 29
37 15 19 8 15 16 4 39 33 31 22 21 27
38 16 16 10 17 19 14 47 33 34 26 22 2939 21 21 9 14 19 13 40 32 30 29 27 28
40 13 23 12 17 17 6 39 37 33 29 22 31
P - Pitch 
TM - Tonal
L - Loudness 
Memory
R - Rhythm T - Time Tb - Timb:
AR - Auditory Reception AA - Auditory Association 
AM - Auditory Memory GC - Grammatic Closure 
AC - Auditory Closure SB - Sound Blending
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